The synthesis of methyl α-D-glucooligosaccharides, using sucrose as glucosyl donor and methyl α-D-glucopyranoside as acceptor, was studied with dextransucrase from Leuconostoc mesenteroides NRRL B-1299. The enzyme was immobilized by entrapment in alginate. By NMR and mass spectrometry we identified three homologous series (S1-S3) of methyl α-D- ) at high sucrose concentrations.
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RESULTS AND DISCUSSION

Acceptor reaction with methyl α-D-glucopyranoside
The acceptor reaction using 0.5 M sucrose as glucosyl donor and 0.8 M methyl α-Dglucopyranoside as acceptor was studied with dextransucrase from L. mesenteroides B-1299.
We observed that methyl α-D-glucopyranoside was a better acceptor than its corresponding β-linked isomer. The enzyme was immobilized by entrapment in alginate beads as described (Gómez de Segura et al., 2004) . The immobilization yield was 57%, and the diameter of the beads was around 2 mm. Fig. 1 shows the HPLC chromatogram obtained at the end of reaction, i.e. when all the starting sucrose was exhausted. The oligosaccharides were eluted in order of increasing polymerization degree. We purified by semipreparative HPLC and characterized by NMR most of the oligosaccharides produced in the reaction. They were classified in three different homologous series.
Series S1 was formed by methyl α-D-glucooligosaccharides containing only α(1→6) bonds ( Fig. 2) , which is identical to that obtained with dextransucrase from L. mesenteroides B-512F (Jones et al., 1956) . We purified and characterized the oligosaccharides from P 2 S1 to P 6
S1
. The nomenclature used for peak assignation was the following: P n Sp , where n indicates the polymerization degree of the compound, and Sp indicates the homologous series at which it belongs (p from 1 to 3).
Series S2 and S3 presented α(1→2) linkages (Fig. 2) . The oligosaccharides that belong to series S2 show an α(1→2) linkage at the non-methylated end of the molecule.
Oligosaccharides that belong to series S3 present an α(1→2) branch linkage, in the next-tolast glucose moiety, starting from the non-methylated end. We purified and characterized the compounds P 3
S2
, P 4 S2 and P 4
S3
. The compound P 3 S2 was previously described by Smith et al.
(1998), and was obtained using a dextransucrase from a mutant strain of L. mesenteroides B-1355. The tetrasaccharides P 4 S2 and P 4 S3 are new compounds that had not been described before. The logarithmic representation of retention time versus polymerization degree for each series gave an acceptable regression (data not shown), which allowed us to assign the unidentified peaks above 40 min in Fig. 1 to P 5
, P 5 S2 and P 5 S1
, respectively. Dols et al. (1998) also reported the formation of three equivalent homologous series with dextransucrase B-1299 using maltose as acceptor. It is noteworthy that, in contrast with our results, the smallest molecule in series S3 that they obtained was an hexasaccharide.
The use of alkyl glucosides with longer fatty alcohol chains has also been explored (Richard et al., 2003) .
Effect of donor and acceptor concentrations
A complete study of the conditions for the synthesis of methyl α-Dglucooligosaccharides with dextransucrase B-1299 was performed varying the initial concentration of the substrates and the molar ratio between them. ). However, when increasing the amount of sucrose, maintaining the acceptor concentration, the production of methyl α-D-isomaltoside only improved slightly. Table 1 ).
Effect of temperature
The temperature of the reaction was modified between 0 and 40°C, using 0.2 M sucrose and 0.2 M methyl α-D-glucopyranoside ( Table 2 ). The percentage of sucrose transformed into oligosaccharides with a polymerization degree ≤ 4 only varied in the range 18-24%. As expected, the reaction rate increased with temperature up to 30°C; as a result, the end-of-reaction fell from 120 h (0°C) to 24 h (30°C). The reaction rate diminished at 40ºC, probably due to enzyme inactivation. In fact, when rising temperature to 50°C, the acceptor reaction did not occur.
A modification of the selectivity was observed with the variation of temperature. At higher temperatures, the production of compounds with α(1→2) linkages increased. The shift in reaction selectivity towards α(1→2) linkages when rising temperature was also reported in the reaction with maltose (Dols-Lafargue et al., 2001).
Synthesis of leucrose
As a consequence of all reactions catalysed by dextransucrase, fructose is liberated as a side-product. When its concentration is high enough, it competes with the remaining acceptor (and with the acceptor products) for the glucopyranosyl residues of sucrose. As a result, the synthesis of the ketodisaccharide leucrose [D-glucopyranosyl-α-(1→5)-Dfructopyranoside], used as a non-cariogenic sweetener, takes place (Buchholz et al., 1998) .
We determined the production of leucrose at the end of the acceptor reaction, varying the 
